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Background: Advances in medical technologies and medical services require adequate health literacy
from patients in order to improve quality of life. However, health literacy is inadequate in many places
and instances, especially in the elderly living in remote areas.
Purpose: To determine the prevalence of inadequate health literacy in elderly patients suffering from
heart failure in Taiwan: to examine the impact of health literacy on self-care and quality of life; and to
identify sociodemographic factors associated with health literacy.
Methods: Ninety-eight individuals were recruited using convenience sampling in a large medical center
in Taiwan from May 2011 to May 2012. Four instruments were used in this study: a demographic
questionnaire, Taiwan Health Literacy Scale, Self-Care of HF Index V. 6, and Minnesota Living with Heart
Failure Questionnaire.
Results: Findings reveal that 60% of patients with heart failure in this study have inadequate or low
health literacy.
Conclusion: The factors associated with health literacy are hard to change and/or improve; therefore,
developing innovative ways to help patients in dealing with their symptoms is needed.
Copyright  2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.1. Introduction
The concept of health literacy was introduced in the mid-
1990s.1,2 It is deﬁned as “an active process of interacting with one’s
environment, utilizing basic as well as more complex cognitive and
social skills to navigate the health care system in order to maintain
an acceptable state of health”.1
High prevalence of low health literacy has been found in adults
in various studies by Western researchers.3e7 In Taiwan, Lee et al3
conducted a national survey of 1439 adults in 2008 to assess the
prevalence of inadequate literacy in Taiwanese adults and reported
a high prevalence of low health literacy.3
Health literacy has become an important issue for health care
professionals due to the fact that adequate health literacy isity of Nursing and Health
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linical Gerontology & Geriatrics. Pessential to allocate medical resources that in turn have profound
impacts on health care outcomes. In addition, signiﬁcant im-
provements in medical technologies also require adequate health
literacy.8,9 Previous research also reported that higher mortality,
inadequate use of preventive services, more hospitalization, more
exacerbation of heart failure, and poor disease state control are
associated with inadequate health literacy.1,2,10e14 Regarding de-
mographic factors, older individuals with a lower education level,
lower household income, residing in less populated areas, and
having a poor mental state were more likely to have lower health
literacy.1,3,15
Elderly people with a history of heart failure are considered
vulnerable and therefore require adequate health literacy and the
self-care ability needed to manage a chronic condition in order to
attain a better quality of life.16e19 Macabasco-O’Connell et al20
sampled 605 heart failure patients and reported that inadequate
literacy was associated with lower self-care behavior. However,
Dennison et al21 found no difference in self-care maintenance and
management scores between health literacy levels except in theublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
 
Table 1
Reliability of the Taiwan Health Literacy Scale.
Divisions Number Cronbach a
Name of the drug 8 0.901
Major diseases 10 0.773
General diseases 10 0.935
Organ 7 0.932
Physiological 7 0.904
Check procedure 7 0.926
Therapeutic procedure 5 0.598
Symptom 7 0.912
Characterization 5 0.937
Total 66 0.979
Analytic method: reliability analysis by SPSS.
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quate health literacy is found in hospitalized heart failure patients.
In addition, inadequate self-care abilities and poor quality of life
were found in patients with heart failure.21
So far, there has been insufﬁcient research focusing on the
prevalence of inadequate health literacy and its impact on patients
with heart failure in Taiwan. Thus, this study aims to investigate the
prevalence of inadequate health literary in patients suffering from
heart failure in Taiwan, examine the impact of health literacy on
self-care and quality of life, and identify sociodemographic factors
associated with health literacy.
2. Methods
A descriptive cross-sectional design was used in this study.
Ninety-eight individuals were recruited using convenience sam-
pling from a large medical center in Taiwan from May 2011 to May
2012. Participants were aged 50 years or older, inpatients diag-
nosed with heart failure New York Heart Association class II or class
III, and able to communicate in Mandarin or Taiwanese.
Sample size was estimated by G*Power version 3.1 (Department
of Criminology, University of Melbourne, Parkville, Victoria,
Australia). To determine the sample size, the signiﬁcance level was
set at a¼ 0.05, the statistical power at (1e b)¼ 0.80, and effect size
at 0.3. Based on these criteria, at least 64 participants were
recruited to meet the required sample size. In total, 98 patients
were sampled.
The study was approved by the Institutional Review Board of
Taipei Veterans Hospital, Taipei, Taiwan. The purpose of the study,
the risk and beneﬁts of participation, and conﬁdentiality of per-
sonal information was explained to each participant at the outpa-
tient clinic. Patients who met the sampling criteria were invited to
participate in the study and requested to sign a consent form upon
agreement to participate and prior to collection of any data. Four
instruments were used in this study: a demographic questionnaire;
Taiwan Health Literacy Scale (THLS); Self-Care of HF Index V. 6
(SCHFI-V6); andMinnesota Living with Heart Failure Questionnaire
(MLHFQ). The participants ﬁlled out the questionnaires in a sepa-
rate quiet room following their doctor’s appointment. A research
assistant helped to complete the questionnaires as needed.
2.1. Measurements
2.1.1. Demographic questionnaire
This questionnaire was used to collect patient personal infor-
mation such as age, marital status, employee status, education
level, and others. Related medical information such as treatment
plan, any adverse events related to the disease, and related bio-
logical data were also collected and comorbidity was measured
using the Charlson Comorbidity Index (CCI). There are 19 diseases
in the CCI.22 Each comorbid condition score could be different, thus
it is weighted based on the risk of mortality and the index ﬁnal
scores are the sum of individual disease scores. The ﬁnal score was
categorized into 0e2, 3e4, and 5, a higher score indicating higher
level of comorbid condition.22
2.1.2. THLS
This scale was developed by a group of ﬁve experts in Taiwan,
which included clinic physicians, health care administrators and
scholars. First, 125 common health-related Chinese terms were
chosen by the expert panel. A valid sample of 776 individuals from
four groups (outpatient department patients, university students,
community residents, and casual visitors to the central park) was
recruited to construct this scale. Health-related terms with the
highest signiﬁcance were selected. There are nine divisions amongthese 66 health-related terms with the Cronbach a of each division
having a satisfactory level of 89% and above (Tables 1 and 2).
The ﬁve-point Likert scale was used with the total score ranging
from 0 to 330 and a ﬁnal mean score ranging from 0 to 5, a higher
score indicating a higher level of health literacy. The authors of this
scale indicated that a mean score below 3 was the cut-off point to
deﬁne inadequate health literacy (from moderate to low).23
2.1.3. SCHFI-V6
This scale was used to measure the level of self-care status. It is
comprised of three subscales: a 10-item self-care maintenance
scale, a 6-item self-care management scale, and a 6-item self-care
conﬁdence scale. The score of each scale ranges from 0 to 100, a
higher score indicating a better self-care level with a score of 70
being the cut-off point for adequate self-care. Notably, the author of
the instrument panel suggested scoring items separately by each
scale rather than a total score of three subscales. Self-care man-
agement can be assessed only when patients identify their own
symptoms.24,25 Tung et al26 reported an average of 0.89 content
validity index as conﬁrmed by ﬁve experts. The a coefﬁcient was
0.635 for self-care maintenance, 0.716 for self-care management,
and 0.860 for self-care conﬁdence in Tung et al’s study.26
2.1.4. MLHFQ
This instrument was used tomeasure the quality of life, which is
a disease-speciﬁc measurement for assessing patients’ subjective
feeling of disease impact on their daily life.27 The Chinese version
MLHFQ, contains 21 items with physical, emotional, and social
quality of life aspects. The total score was calculated using the sum
of each item and employing the ﬁve-point Likert scale with 0 rep-
resenting no impact on quality of life and 5 representing a very high
impact on the quality of life. Thus, the ﬁnal score can range from
0 to 105, with a lower score indicating a better quality of life.28,29 Ho
et al28 (2007) conﬁrmed the psychometric properties of Chinese
version MLFHQ. Content validity was examined by an expert panel
and conﬁrmed to be 0.98. Reliability was conﬁrmed by the results
of Cronbach a: 0.95 for the scale, and 0.93e0.95 for the
subscales.28,29
2.2. Data analysis
SPSS for Windows, version 19 software (SPSS Inc., Chicago, IL,
USA) was used to analyze the data. Descriptive statistics such as
frequency, percentage, mean and standard deviation were used for
the demographic data and descriptive results of three main vari-
ables (health literacy, self-care, and quality of life). The effect of
health literacy on self-care and quality of life was assessed by linear
regression, and comorbid condition (CCI) was identiﬁed as a con-
founding factor. The sociodemographic factors associated with
health literacy were examined by liner regression as well. The
signiﬁcance level was set at 0.05.
Table 2
Items of the Taiwan Health Literacy Scale.
Painkiller Osteoporosis Menopause Magnetic
resonance
imaging
Nicotine Hypertension Placenta High-ﬁber food
Antibiotics Pulmonary
tuberculosis
Coronary artery Angiograph
Diuretic Hemorrhoid Pelvic cavity Ultrasound
Antacids Gout Hormone Brain death
Nonsteroidal
anti-inﬂammatory
drugs
Renal failure Circulatory
system
Angina pectoris
Glucosamine Acquired
immunodeﬁciency
syndrome
Sodium Aphasia
Steroid Stroke Cholesterol Incontinence
Hepatitis B Gastric ulcer Prostate Hemoptysis
Carbon monoxide
poisoning
Cancer Colonoscopy Vertigo
Parkinson’s disease Hernia Cervical smear
test
Fatty liver
Liver cirrhosis Thyroid Chemotherapy Compulsive
behavior
Diabetes mellitus Systolic blood
pressure
Hospice
palliative care
Proteinuria
Alzheimer’s disease Platelet Inﬂuenza
vaccination
Jaundice
Systemic lupus
erythematosus
Autoimmune Computed
tomography
Allergy
Chronic obstructive
pulmonary disease
Insulin Gastroscopy
Degenerative arthritis Uric acid Pacemaker
Table 3
Demographic data (n ¼ 98).
Variable n % Mean SD
Sex
Male 74 75.5
Female 24 24.5
Marital status
Married 84 85.7
Single/widow/separated/divorced 14 14.3
Educational level
Elementary and below 33 33.7
Junior high/high school 43 43.9
Above associated degree 22 22.4
Smoking
Yes 16 16.3
No 82 83.7
Alcohol drinking
Yes 13 13.3
No 85 86.7
Work status
Yes 33 33.7
No 65 66.3
Charlson Comorbidity Index
1e2 51 52.0
3e4 35 35.7
5 12 12.2
Age 67.36 14.78
51e60 36 56.7
61e70 15 15.3
71e80 24 24.5
81 23 23.5
Body weight, kg 65.88 14.02
Height, cm 163.47 7.90
Body mass index 24.57 4.10
Analytic method: descriptive statistics.
SD ¼ standard deviation.
Table 4
Descriptive results of health literacy, self-care, and quality of life (n ¼ 98).
Variables Mean SD Minimum Maximum
Health literacy 2.90 0.95 1.03 4.94
Self-care
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3.1. Demographics
The majority of the patients were male (75.5%) and married
(85.7%) with a mean age of 67.4 years (Table 2); 33% of participants
had an elementary school or below educational level. The average
score of the CCI was 2.81 (Table 3).Maintenance 66.01 17.98 16.67 99.99
Management (n ¼ 31) 63.06 22.90 10 100
Conﬁdence 74.21 23.74 0 100
Quality of life
Physical-related 1.56 1.17 0 4.22
Emotional-related 1.40 1.24 0 5.00
Social-related 1.19 1.36 0 4.83
Analytic method: descriptive statistic.
SD ¼ standard deviation.
Table 5
The impact of health literacy on self-care (n ¼ 98)a.
Dependent variables Independent
variables
B p R2 F-test3.2. Descriptive results of health literacy, self-care, and quality of
life
Table 4 presents descriptive results of health literacy, self-care,
and quality of life. The mean score of health literacy was 2.9 with
59 patients (60.2%) having a score < 3, indicating a high prevalence
of low to moderate inadequate health literacy. Regarding the self-
care status, 59.2% of participants obtained scores <70 for self-
care maintenance (mean  standard deviation 66.01  17.28),
51.1% obtained a score < 70 for self-care management
(63.06  22.90) and 31.6% obtained a score < 70 for self-care
conﬁdence (74.21  23.24). This result reveals inadequate self-
care maintenance and self-care management for over half of the
participants with only one-third achieving adequate self-care
conﬁdence. Lastly, the mean score of physically, emotionally, and
socially related quality of life were 1.56  1.17, 1.40  1.29, and
1.19  1.36, respectively.Self-care maintenance (Constant) 48.794 0.134 13.828*
Health literacy 5.933 0.002
Self-care
management (n ¼ 31)
(Constant) 48.927 0.043 1.314
Health literacy 4.967 0.261
Self-care conﬁdence (Constant) 45.666 0.156 17.715**
Health literacy 9.834 <0.001
*p < 0.05.
**p < 0.001.
a Analytic method: linear regression model.3.3. The impact of health literacy on self-care
As seen in Table 5, health literacy accounts for 13.4% of better
self-care maintenance, and 15.6% of better self-conﬁdence. This
ﬁnding reveals that a higher level of health literacy was associated
with better self-care maintenance and self-care conﬁdence status.3.4. The impact of health literacy on quality of life
As seen in Table 6, literacy accounts for 19.8% of a better socially-
related quality of life, indicating that the individual’s health literacy
moderately correlates with socially-related quality of life.
Table 7
Sociodemographic factors associated with health literacy (n ¼ 98).
Dependent variables Independent
variables
B p Adjusted R2 F-test
Health literacy (Constant) 4.998 0.23 29.163*
Age 0.031 <0.001
*p < 0.001.
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Descriptive statistics revealed that older age, lower education
level, and unemployed status were sociodemographic factors
associated with inadequate health literacy. Based on linear
regression analysis, Table 7 reveals that age was an independent
factor in predicting better health literacy, with age accounting for
23% of the variance in health literacy.4. Discussion
According to surveys conducted in Taiwan, 30% of adults were
found to have inadequate health literacy.3 Notably, 60% of all pa-
tients with heart failure in our study were identiﬁed as having
inadequate health literacy. Health literacy refers to an individual’s
ability to understand basic health information, tomake appropriate
personal health decisions, and to use the health care system
effectively.3,30 Therefore, elderly patients with heart failure affected
by low health literacy need special attention and assistance in order
to locate resources, have proper disease related consultation and
make proper decisions.
Health literacy was an independent predictor of self-care
maintenance and self-care conﬁdence status as well as socially
related quality of life in this study. In addition, more than half of the
patients had inadequate self-care maintenance and self-care
management. The positive relationship between self-care and
quality of life has been reported in previous studies16e19 indicating
that health literacy is an important factor that directly and indi-
rectly inﬂuences self-care and quality of life in patients with heart
failure. Thus, examining factors associated with inadequate health
literacy is essential to identify individuals who might need speciﬁc
assistance during the disease management and treatment process.
The contributions of this study reside in ﬁnding these risk factors
among people with heart failure and those of older age, lower ed-
ucation level, and who are unemployed.
Most of the patients with heart failure were elderly individuals
and age was an independent predictor of health literacy based on
the results of this study.31 This ﬁnding was consistent with results
from Lee et al,3 who found that individuals with low literacy tend to
be older. However, age is not a modiﬁable factor and enhancing
health literacy in elderly is a difﬁcult task. Teaching material for the
geriatric population should be validated. Moreover, learning by
practicing in a simulated environment or watching a simulated
presentation on video might be a feasible way to help individuals
with low health literacy to improve their self-care status in order to
promote quality of life.325. Limitations and recommendations
This survey was conducted in an urban area hospital, thus, the
tendencies might be underestimated in elderly living in rural areas.
The health literacy instrument was self-administered and cannotTable 6
The impact of health literacy on quality of life (QoL; n ¼ 98)a.
Dependent variables Independent
variables
B p R2 F-test
Physical-related QoL (Constant) 2.193 0.032 3.203
Health literacy 0.220 0.077
Emotional-related QoL (Constant) 1.597 0.010 0.978
Health literacy 0.068 0.610
Social-related QoL (Constant) 2.499 0.198 16.702*
Health literacy 0.451 0.001
*p < 0.01.
a Analytic method: linear regression model.be used on people who are illiterate and may be even less able to
obtain proper care and disease management. Health literacy not
only refers to reading health-related material but also to making
appropriate health decisions and locating medical resources. Thus,
a qualitative approach might be an alternate way to assess health
literacy status in people who are illiterate. In addition, only 31
patients recognized that their own symptoms can be assessed for
self-care management. Another limitation is that there is no effecte
cause relationship because a cross-sectional study designwas used.
In summary, recruiting larger samples in different geographical
areas with both qualitative and quantitative methodologies is rec-
ommended in future studies in order to better investigate the
health literacy impact on health outcomes in various populations.
6. Conclusion and implications
A high prevalence of inadequate health literacy exists, which has
a profound impact on self-care maintenance and self-care conﬁ-
dence as well as socially-related quality of life in elderly patients
with heart failure was the new ﬁnding in this study. The factors
associated with health literacy are hard to change and/or difﬁcult to
improve. Therefore, developing an innovative way to help those
individuals with low health literacy in particular to properly deal
with their symptoms is needed. The elderly might need to learn by
interactive ways perhaps through simulating a similar situation
instead of transitional lecturing and brochures. Utilizing the
concept of simulation in patient education has the potential to
improve health literacy and self-care in order to gain a better
quality of life.
Simulation education helps individuals to improve their
knowledge and skills as it is applied in real, everyday life situations
and has the advantage of helping those that have low literacy in
general or who are illiterate. The use of simulation is an effective
and widely used method in medical education for improving pro-
fessional competency.33 Simulation education is not a popular tool
for patient education in Taiwan at present. Studies show that the
elderly generally ﬁnd it easier to acquire medical information and
self-care through simulation education than through a brochure.
Additionally, practicing such skills through a simulation reinforces
patient knowledge.32,34,35
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